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(57) [Claints)] 

[Claim 1] Mixing polyvinylidene fluoride resin which passes siev 
e of acrylic type elastomer and 50 mesh or greaterwith 
temperature which is lower than melting point of 
polyvinylidene fluoride resin, blendwhich it acquires with 
temperature which is lower than melting point of 
thepolyvinylidene fluoride resin molding after doing, designate 
that with temperature of themelting point or higher of 
polyvinylidene fluoride resin it vulcanizes as feature fabrication 
method of blend ofthe acrylic type elastomer and 
polyvinylidene fluoride resin which 
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[Description of the Invention] (Prior Art) When blend of rubb 
er and plastic is done generally, blendof rubber is done with 
tenperature or higher where plastic becomes molten state,the 
fact that rubber and plastic nutual dispersion and melting 
areassured is generally. 

( Problem That Invention Secies to Solve ) 

However, When rubber and plastic rrutually disperse and melt 
and as for theprocessing characteristic of blend way where 
property of plastic is reflectedto become, rubbery property 
being lost, for example fabrication tenperature rises, molded 
article which is superior inthe conventional molding method of 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation 1STA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800430-5727) 



P.2 



JP 02520433B9 Machine Translation 



t, 7? h-?-*u 7 ^ttrx y 
©■fliytti^as-ciBftL, #y ^ittfxyTxs 

UT>«Bfl)lljaw±©aS-eiD«-r6Ci:6W«i:r 



72 'j;Hx7X hT-ttt % 79'JJHlx7fJ^ 

u>o-i5mS%, *;u*>»t*-y o*-40ifi%, 7 
^'jp-F y juo~208fi%. 7;u=j + v7;u^;u7^7 
y u-h6o-iooaa%sa^Lrftst,o)-c&s. 

2 y u- h80-iooiM%. 7^7 y ox h y ;uo -2011 
%, x*u>o~5as%&tfffij»»tf-;uo~5aa 
%*a*LTft«t«)-e**. Efza*LL^7^yjus 

oaa%aiJ7$ 'jp - k yjK>~2oafi%a£LT#<& 
t©-c*y, W(=a*Lt^7^y;u*x5xh-7-tt7 

)\,zi*c^T fo^lVTl y U— h85-951j|%&l/72 'J 
**IB(cffl^6*i47yftlfxy T>«Bl47Hy 7y 

ite='jT>fej:tf7!yfl:exij^>i:tta)*a*tt« 

-/■*-fc©*a*f**»U *©*a*tt*y-7-i:L 
t- h77)l/tPIfU>t-;i7P7^ h\ /<— 

ntfy t-jn-f;i) , *<7>flM-L>:7-f >a % 7 2 y 



rubber to obtain deficiency which it becomes difficultappearing 
is generally, plastic blends to rubber, in case of theobjcct which 
inproves performance of vulcanized rubber, as for influence of 
theplastic which is reflected on unvulcanized matter if possible 
less one isdesirable. 

Above-mentioned problem is solved in blend of acrylic clastom 
er and thepolyvinylidene fluoride resin, blend of acrylic 
elastomer and vinylidene fluoride resin with state of 
theunvulcanized behavior does as rubber composition, blend 
effect of vinylidene fluoride resin fullyas for result of pursuing 
method which is shown, is somethingwhich arrives in this 
invention regarding product after vulcanizing. 

( Means to Solve the Problems ) 

Namely, tenperature molding which this invention nixes wit 
h temperature which is lowerthan melting point of acrylic type 
elastomer polyvinyl idene fluoride resin, as powder which passes 
sieve ofthe 50 mesh or greater in blend of acrylic type 
elastomer and polyvinylidene fluoride resin, polyvinylidene 
fluoride resin, is lowerthan melting point of polyvinylidene 
fluoride resin after doing, it is a fabrication method 
whichdesignates that it vulcanizes with tenperature of melting 
point or higher of polyvinylidene fluoride resinas feature. 
According to this method, property after molding method and 
vulcanizationcan be satisfied together. 

Acrylic elastomer calls polymer which designates acrylic acid e 
stcr as main corrponent, theacrylic elastomer which is used in 
case of objective which blends withthe polyvinylidene fluoride 
resin usually, obtains performance of fuel oil resistance high- 
level, the ethylene 0 to 15 wt% and carboxylic acid t* — jp9 0 
to 40 wt% , polymerizing acrylonitrile 0 to 20 wt% and 
alkoxy alkyl acrylate 60 to 100 wt%,is something which 
becomes. Desirable acrylic elastomer, polymerizing alkoxy 
alkyl acrylate 80 to 100 wt% , acrylonitrile 0 to 20 wt% , 
ethylene 0 to 5 wt% andthe aliphatic acid vinyl 0 to 5 wt%, is 
something which becomes. Furthermore, desirable acrylic 
elastomer alkoxy alkyl acrylate 80 to 100 wt% and 
acrylonitrile 0 to 20 wt% polymerizing,is something which 
becomes, especially, desirable acrylic elastomerpolymerizing 
alkoxy alkyl acrylate 85 to 95 wt% and acrylonitrile 5 to 1 5 
wt%, is something which becomes. 

Vinylidene fluoride resin which is used for this invention points 
to copolymer of polyvinylidene fluorideand vinylidene fluoride 
and other copolymerizable monomer, hexafluoropropylene , 
pentafluoropropylene , trifluoroethylene ,the 
trifluorochloroethylene , tetrafluoroethylene vinyl fluoride , 
perfluoro (methyl vinyl ether) and perfluoro ( professional tf 
jp9 vinyl ether ), in addition is aolefins and a acrylic acid ester 
etc as other copolymerizable monomer, can use for 
copolymerizationthese one, two or more kinds. 
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When as for powder of polyvinyl i dene fluoride resin it is neces 
sary, to pass sieveof 50 mesh or greater, this compared to 
powder becomes rough performance ofthe blend decreasing, it 
is not desirable, viscosity of desirable powder sieve of 250 mesh 
or greater is somethingwhich is opened, furthermore sieve of 
preferably and 300 mesh or greater issorrething which is 
opened. 

Blend tenperarure of acrylic elastomer and polyvinylidcne flu 
oride resin being a temperature which is lower thanthe melting 
point of polyvinylidene fluoride resin is required condition, is 
tenperarure which 30 °C or higher islower than preferably 
melting point. When polyvinylidene fluoride resin, it is a blend 
of various polyvinylidene fluoride resin, mixture and molding 
itis necessary with temperature which is lower than lower limit 
temperature of range ofthe melting point of blend to do. 

When it blended with temperature of melting point or higjier o 
f polyvinylidene fluoride resin, viscosity ofthe blend rising 
considerably, processing becoming difficult to doand/or at time 
of molding of blend, strain remaining, thedimensional stability 
when vulcanizing is lost. 

As description above in case of vulcanization of blend of theac 
rylic elastomer and polyvinylidene fluoride resin which do not 
copolymerize especially cross-linking monomer,the 
crossl inking agent which is used is peroxide. 

Case of production of acrylic elastomer with special crosslink] 
ng agent copolymerizing cross-linking monomer which 
crosslinking can do, what crosslinking isdone is often done by 
crosslinking agent . In this case vis-a-vis total 100 parts by 
weight of monomer component of aforementionedacrylic 
elastomer it is possible to do crosslinking of acrylic elastomer, 
with crosslinking agent which corresponds to this cross-linking 
monomer making use of acrylic elastomer which thecross- 
linking monomer 0. 1 to 10 parts by weight is copolyrnerized. 

As example of cross-linking monomer, you can list diene com 
pound, erx)xygrour>containingethylenicconpound, 
carboxyl group-containing ethylenic compound and active 
halogen-containing ethylenic compound etc, but cross-linking 
monomer if it is something which can dovulcanization in 
vulcanization method of this invention, this invention is 
effective, thetypes of cross-linking monomer especially is not 
limited. • 

When cross-linking monomer is diene compound, when it can 
use vulcanization agent which is usedfor peroxide and natural 
rubber etc generally, it is a epoxy group-containing ethylenic 
compound, other thanthe curing agent which is used for epoxy 
resin, organic carboxylic acid ane ^ — r >, dithiocarbarricacid 
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salt andthe quaternary anrnonium point, be able to use 
guanidine, ionic conpound , alkaline earth metal hydroxide , 
the lead oxide and zinc oxide, when it is a active halogen- 
containing ethylenic conpound, combination of organic 
carboxylic acid ammonium , the organic carboxylic acid alkali 
metal salt and ionic compound can be used. 

When it vulcanizes miking use of peroxide, be able to use, cspe 
cialiyit does not restrict, but for example di-t-butyl peroxide , t- 
butyl cumyl peroxide , dicumyl peroxide , , - bis (t-butyl 
peroxy isopropyl) benzene and 2,5-di rrethyl - 2,5-di (t-butyl 
peroxy) hexane , 2,5-di methyl - 2,5-di (t-butyl peroxy) 
hexyne - 3, 1 , 1 - bis (t-butyl peroxy) - 3,3,5 - 
trimsthylcyclohexane and n-butyl -4,4 - bis (t-butyl peroxy) 
valerate , 2,2 - bis (t-butyl peroxy) butane and 2,2 - bis (t-butyl 
peroxy) octane etc you can list those which are usedfor 
crossl inking of rubber generally as peroxide. 



Half-life of 1 rrin of peroxide result whose those of theirdting 
point or higher of polyvinyl idene fluoride resin are more 
desirable is given 

It does not restrict quantity of peroxide. 1 to 10 parts by weig 
ht extent it is used vis-a-vis acrylic elastomer 100 parts by 
weight usually 

When crosslinking doing blend of acrylic type elastomer and p 
olyvinylidene fluoride resin with theperoxide, from fact that 
polyfimctional monomer is jointly used is effective, asfor 
quantity 15 parts by wight or less is suitable amount vis-a-vis 
acrylic type elastomer 100 weight. Because polyfimctional 
monomer of excess loses flexibility of crosslinked product, it is 
notdesirable. It makes polyfimctional monomer and 
trimethylolpropanetrimethacrylate and trimethylolpropane 
triacrylate most being effective,the triallyl isocyanurate , 
triallylcyanurate, triallyl trimellitate, trimethylolpropane 
triacrylate and 1 ,6 hexanediol T O j p 8 rate, the triethylene 
glycol diacrylate and polyethylene ^ glycol diacrylate , also 
diallyl phthalate and 1 ,2 - polybutadiene etc arethe applicable. 

To jointly use radical scavenger and thiourea derivative in case 
of also, peroxide crosslinking, it iseffective, when taking 
balance of property of crosslinked product, as forthe radical 
scavenger as for 3 parts by weight or less and thiourea 
derivative use of 5 parts by weight or less is desirablevis-a-vis 
acrylic type elastomer 100 parts by weight. When radical 
scavenger is used for large amount, it consumes peroxide, 
itdeviates from object which takes property balance of 
crosslinked product. When it uses also thiourea derivative for 
large amount, reverse effect where propcrtyof crosslinked 
product decreases rather is caused, alone or it is desirable inside 
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aforementioned range to jointlyusc. 

As radical scavenger generally polyircrization inhibitor or an 
tioxidant T it can use corrpoundand sulfur or sulfur containing 
conpound which are used, it can list phenothiazine , the2 - 6-di 
- t-butyl - P - cresol and vulcanization accelerator or other 
sulfur conpound for rubber as representative example. 

In addition in order to be suited for application of blend, theva 
rious filler , plasticizer , processing aid or stabilizer which are 
used generally withthe rubber industry can be added 

In addition according to need nitrile rubber , hydrogenated nitr 
ile rubber, epichlorohydrin rubber , ethylene propylene rubber , 
butyl rubber andthe fluororubber etc also it is possible to blend 

As for amount used of filler 5 to 300 parts by weight blend stat 
e and fabricability whichare added inproving vis-a-vis acrylic 
elastomer 100 parts by weight, corrpared to, effective 
blendbecomes possible. Those which it makes plasticizer and 
do not inpair objective of the this inventioa Namely, you can 
list oligomer or polybutene , polyether and polyester etc of 
thing for example -olefin which has affinity vis-a-vis 
conposition. 

Furthermore, other rubber , also mixture with other various rub 
ber wherethe for example fuel oil resistance is superior is 
possible with desire. 

In blend of acrylic elastomer and polyvinyiidene fluoride resin 
and kneading of otherforrrulation conventional equipment 
which is used with rubber industry is all applicable. 

As for vulcanization temperature, it is necessary, to be a melti 
ng point or higjier of polyvinyiidene fluoride resin whichthe 
blend is done temperature of 1 0 °C or higher is more necessary 
than the preferably melting point. When being a blend of those 
which possess melting point where polyvinyiidene fluoride 
resindiffers several kinds, it is desirable to be a highest melting 
point or hi^ier in blend When resin which possesses 
maxirrum melting point barely is little, it isgpodnext even with 
temperature above high melting point, but result whose it 
isdesirable to set to raising, is given. 

With vulcanization temperature under melting point of polyvi 
nylidene fluoride resin, mechanical property of vulcanized 
product ofthe blend decreases. 

(Action or Working) 

According to process method of this invention, blend quite be 
able toprocess with state of unvulcanized rubber, easily, smooth 
conpounding table aspect and themolded article of unvulcanized 
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rubber where internal strain is little is possible, dimensional 
stability oivulcanization front and back is superior. By 
vulcanization method of this invention, blend effect of 
polyvinylidene fluoride resin, vulcanized product whichshows 
fuel oil resistance and solvent resistance definition *J growth 
behavior is acquired 

(Working Exanple) 

( 1 ) Production of - 1 acrylic elastorrer A 

Electrification Poval B - 05 and B - 1 7 each 700g, sodium acc 
tate 60g, the iron(Il) sulfate 2g and x j p 8 registration aninc 
tetraacetic acid 4g, inserting cocatalyst 90g in autoclave of 
1 30the water 43 kg , as acrylonitrile 4 kg , methoxyethyl 
acrylate 36 kg and poly vinyl alcohol, it agitatednixed, 
designated internal terrperature of autoclave as 45 °C air of 
autoclave upper part nitrogen substitution was done. 

Filling polymerization initiator aqueous solution from separate 
inlet port, advancing polymerization, it ended fill with 1 2 
hours. Adding sodium sulfate water solution to polymer 
emulsion which it forms, clotting doing thepolyrrer, 
ofTering^acconpanyingyou tried this water wash and 
dehydrationwith polymer which it dries as acrylic elastorrer A 

( 1 ) Production of - 2 acrylic elastorrer B 

Melting poly vinyl alcohol 2 120g and sodium acetate 86g in a 
utoclave of 130, in order tobecome 65 kg while throwing 
aqueous solution which it manufactures,agitating, eirulsi tying 
including vinyl acetate 8.6 kg and 2 - methoxyethyl acrylate 
34.6 kg and Castanea crenata Sicb. et Zucc. di di jp 1 1 
nrthacrylate i60gand allyl glycidyl ether 480g, inside 
autoclave after nitrogen g^s substitution, pressure insertion it did 
the ethylene monomer from upper part. In order with 
polymerization temperature 55 °C to become 45 kg/cni2, you 
adjusted ethylene pressure, addition it did polymerization 
initiator aqueous solution over several times from separate inlet 
port,stopped polymerization with approximately 10 hours, it 
did clotting and dehydration due to monoirer removal and 
borax 3 % aqueous solution, offeringtecconpanying ittried with 
dehydration drying and it is polymer as acrylic elastorrer B. 

(2) Polyvinylidene fluoride resin 

As shown in Table 1 , freeze grinding after doing Hen ^ ortho 
supplied polyvinylidene fluoride KYNAR2800, the sieve 
powder KYNAR2801 and KYNAR741 of sample and 



ISTA's Paterra(tni), Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.7 



JP 02520433B9 Machine Translation 



KYNAR2800 which weredi vided were used. 



* i 





KYNAR 


KYNAR 
2801 


KYNAR 
741 




30 


50 


50 


v > ) 


50 






gfc£(°C) 


141-145 


141-145 


165-170 



(3) ?U>K 

) HOOg^K-XIz^d-ASTL, l^mxtltt, i2l: 
**tftTLfc»3»;I»L, /\*A*i3#Lfc»»tt£ 



(4) W&L 

L/D=400fnm/50mmOffai^^^fflLT, ->'J>$r-SK 
: »Aa/*Mffl/y-f ttttQ/y-f ^ K50/70/90/1 
10°C, X£ "J a— EHE20rpmT?rtli9iiinrtai3mma)ih— ^ 

( 5 ) mwi 



(6) ffttJn a n(7)J|X*fijllj^ 



(7) ttft 



(3) Blend 

Uncured rubber it dropped acrylic elastomer (uncured rubber)14 
OOg in base making use of 3 kneader,after 1 minute blending, 
after dropping all additive which excludes polyvinylidene 
fluoride resin andthe vulcanization agent which are shown in 
Table 2 3 nin it kneaded, > ^ + inserting 3 nin after doing, it 
discharged. It showed kneading temperature in Table 2. 

Blend which it discharges with 40 °C did sheeting with the 1 0 i 
nch roll , after cooling, wound around 10 inch roll for second 
timewith 90 °C, did kneading of vulcanization agpnt and 
sheeting-out did 

(4) Extrusion 

UsirigextaiderofLyi>400rnm/50nTn, cylinder temperature 
: inlet / intermediate section / die installation oral / die head 
50/70/90/ 1 10 °C , thehose of internal diameter 9 mm outer 
diameter 13 mm extrusion it is with screw revolution 20 rpm 

(5) Vulcanization 

It vulcanized with vulcanization condition wliich is shown in T 
able 2 and Table 3. 

(6) Contraction measurement of extruded article 

After vulcanizing due to steam vulcanization can with press vul 
canization condition which is shown inthe Table 2 and Table 3 
yield (%) of longitudinal direction of hose was measured. 

(7) Property 

After vulcanizing, with ambient temperature after 1 day leavi 
ng various propertywere measured with JIS K6301 . result is 
shown in Table 2. 

However, 

It measured solvent definition jp8 growth due to following met 
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4 7/J-£*>40. HUX>60<Ofc«tt(D;S£;8*]£40 
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(ii) H«»att:Fuel C (-f 7t9 > >/ h ^x >50/ 
50{*fg%) fccfctfFuel C/x £ J -;t/8O/2O^?g%0;I^ 
»|z40°C70B#ia;l;lLfc^<*?g^^ (AV) £*tf>fc 



(I) Solvent definition v > growth : 

It maintained nixed solvent of volume ratio of isooctane 40 a 
nd toluene 60 at the40 °C, J1S No. 1 dumbbell it attached cut 
which is similar to JIS K6301 falserumor - plain gpuzc 
bending test in blanking and center fromthesanple which 
nrasured contraction of extruded article, in specified draw 
ratio aftersetting soaked in nixed solvent and measured time to 
cutting. 

(Ii) Fuel oil resistance : 40 °C 7 0 hour after soaking, volume c 
hange ( V) was sought from nixed solution of thcFuel 
Qisooctane / toluene 50/50 vol%) and Fuel O ethanol 80/20 
vol%. 
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